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A  test  of  specific  serums  for  an  extraordinary  prophylactic  for  brucellosis,  by 
M,  S.  Drozhevkina  and  T.  I.  Haritonova 

Many  cattle-breeders  are  confronted  with  this  situation  when  they  care  for 
their  cattle  and  sheep  during  lambing  and  shearing}  they  find  animals  who  have 
not  responded  to  the  vaccination  or  who  have  been  missed  completely.  An  urgent 
prophylactic  is  needed  to  solve  this  as  well  as  to  combat  new  centers  of  \ 

infection. 

The  development  of  a  brucellosis  prophylactic  could  be  fulfilled  by  the 
creation  of  a  passive  immunity  or  various  preparations,  partially,  antibiotics. 

The  mest  studied  method  of  the  above  is  the  passive  immunization,  derived 
through  the  introduction  of  specific  serums  to  personnel,  who  react  with 
infectious  material. 

Soviet  studies  of  the  past  few  years  have  proved  the  possibility  of  pro¬ 
tection  against  this  infection  with  anti-brucellosis  serums  or  with  preventa¬ 
tive  properties  of  anti-brucellosis  serum. 

The  majority  of  known  anti-brucellosis  serums  were  obtained  as  a  result 
of  immunization  and  hyperimmunization  of  animals  with  killed  vaccines  and 
with  various  specific  and  non-specific  antigens.  Only  three  studies  used  an 
additional  immunization  with  live  cultures  of  brucellosis. 

Tho  most  effective  medical  and  prophylactic  properties  are  possessed  by 
serums  obtained  through  immunization  of  animals  with  full-value  antigens, 

) 

selected  from  strains  and  prepared  by  the  best  method.  1 

Hoping  to  clarify  the  influence  of  the  antigens  on  the  quality  of  the  *4 

serum,  we  used  various  strains,  in  regard  to  antigens;  Br.  nelitensis  512  ( 


and  513  in  V  form,  possessing  Vi  antigens,  and  T J  form  of  these  strains,  Br, 
melitensis  363-typical,  representing  17-form,  deprived  of  Vi  antigen,  and 
vaccine  strain  Br.  abortus  BA  (intermediate  V  W). 

Attaching  importance  to  the  method  of  obtaining  scrum,  we  tested  antigens, 
prepared  by  various  methods;  1.  killed  by  heating,  2.  spirit  with  an  alcohol 
preservative,  3.  obtained  by  the  principle  used  in  preparing  AD  vaccine,  4. 
irradiated  by  rays  of  quartz,  5.  live. 

T7e  immunized  rabbits  via  a  three-fold  intravenous  injection  of  these 
antigens.  Intervals  between  injections  were  5  days.  For  immunization  with 
live  cultures  we  injected  250  million  microbe  cells  for  the  first  injection, 

500  million  for  the  second  and  2  million  for  the  third.  With  killed  antigens 
the  doses  were  larger;  500  million,  2  million  and  3  million.  Blood  for  serum 
was  taken  14-15  days  after  the  last  injection. 

The  serums  obtained  were  studied  for  the  presence  of  0-  and  Vi  agglutinins, 

* 

and  the  activation  of  phagocytic  activeness  of  the  leukocytes  of  the  blood  of 
rabbits  by  them  and  bactericidity. 

As  a  control  in  all  tests  we  run  respective  tests  with  medicinal  anti¬ 
brucellosis  serums,  serums  (both  Uvaroba’s)  and  with  anti-brucello3is  serums 
obtained  from  Odessa,  and  also  serum  of  healthy  rabbits. 

As  Table  1  shows,  all  the  serums,  obtained  after  immunization  of  the 
rabbits  with  typical  strains;  Br.  melitensis  363  and  others  of  W  form,  independent 
of  the  method  of  preparing  the  antigens,  only  0  agglutinins,  held  a  high  titer 
(1:2560),  Immunization  of  the  rabbits  with  antigens,  possessing  a  quantity  of 
Vi  antigens,  caused  the  presence  of  both  0  and  Vi  agglutinins  in  the  serum, 
with  the  most  Vi  agglutinins  derived  with  live  serum.  They  were  present  in 


2 


stLaH  quantities  in  serum  of  animals,  immunized  with  spirit  and  AB  antigens, 
and  were  completely  absent  in  serum  of  babbits,  immunized  with  brucella, 
killed  by  heating.  The  greatest  show  of  Vi  agglutinins  was  in  serum  obtained 
after  immunization  with  a  V  form.  There  was  less  of  a  sho7;  after  immunization 
with  the  intermediate  strain  Br.  abortus  BA, 

Two  series  of  serum  used  for  control  held  a  high  titer  of  0  agglutinins, 
but  Vi  agglutinins  were  completely  absent.  The  serum  from  Odessa  held  a  small 
titer  of  Vi  agglutinins  along  with  the  0  (l:l60). 

Evidently  the  quantity  of  specific  agglutinins,  and  their  composition 
depended  on  the  quality  of  antigens  applied  in  these  tests. 

Our  study  of  the  ability  of  the  serums  to  increase  the  phagocytic  active¬ 
ness  of  the  leukocytes  showed  the  Vi  serums  to  effect  the  phagocytes  more. 

The  ability  to  activate  the  phagocytes  was  possessed  by  serums  obtained 
from  rabbits,  immunized  with  live  culture  of  brucellosis.  The  activeness  of 
serums  of  rabbits,  immunized  with  spirit  vaccines,  was  twice  as  weak;  and 
there  was  no  show  of  activeness  at  all  in  serum  obtained  from  rabbits,  immunized 
with  brucella,  killed  by  heating.  The  serums  possessing  the  greatest  ability 
to  activate  the  phagocytes  were  serums  obtained  through  immunization  of  rabbits 
with  live  brucella  strains  512V  and  513V  (10,05  and  4.14)*  The  ability  of  these 
serums  was  less  when  they  were  used  in  a  W  form. 

Bactericidal  properties  of  these  serums  were  studied  by  the  method  of 
Arzhelas  and  Kuntsmana;  strains  were  Er,  melitensis  363  (W),  504  (V)  and  535  (Vi7). 

Table  3  shows  that  the  bactericidal  properties  of  these  serums  also  depended 
on  the  quality  of  antigen  used  to  immunize  the  animals,  Vi  serums  possessed 
the  best  bactericidal  properties,  and  namely  Br.  melitensis  513V. 

The  3erum  from  Odessa  and  one  other  were  very  weak  in  thi3  respect.  No 
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bacterioidal  properties  were  found  in  serum  of  healthy  rabbits. 

We  studied  the  preventative  properties  of  serums  on  white  mice  and  guinea 
pigs,  during  simultaneous  and  separate  injections  of  serum  and  brucellosis. 

Several  series  of  tests  were  run  on  the  white  mice.  The  mice  were  injected 
with  1000  microbe  cells,  subcutaneously,  of  a  virulent  strain  Br.  melitensis  535, 
which  for  guinea  pigs  was  only  2  microbe  bodies.  Tested  were  single  intraperi- 
tonaal  and  intramuscular  introductions  of  0.3  milliliters  of  serum  and  three¬ 
fold  intraperitoneal  introductions  in  doses  of  0.3,  0.2  and  0.2  milliliters. 

The  degree  of  distribution  of  brucella  in  the  mice  was  an  indicator  of  the 
preventative  action. 

All  the  animals,  tested  and  control,  were  dissected  20  days  after  infection. 
The  lymphatic  nodes,  spleen,  liver,  lungs,  blood,  urine  and  bone  marrow  were 
subjected  to  biological  analysis. 

The  results  of  the  test  are  on  Table  4,  where  it  is  shown  that  the  intro¬ 
duction  of  the  serums  controlled  the  distribution  of  the  brucella  in  the  organism 
of  white  mice.  The  amount  of  control  of  live  cultures  was  more  than  the  control 
of  heated  and  spirit  serums,  the  best  being  a  Vi  serum  Br.  melitensis  512V  (0.04). 
Identical  results  were  obtained  during  single  intramuscular  introductions  of 
serum.  Better  results  were  obtained  with  a  three-fold  introduction  of  serum. 

A  weak  preventative  action  was  shown  by  serum  obtained  through  immunization 
with  AD  vaccines  and  with  vaccines  killed  by  irradiation.  Weak  results  were 
obtained  also  with  serum  of  rabbits  immunized  with  typical  strains  of  Br. 
melitensis  363.  The  Urarova  strains  and  the  strain  form  Odessa  proved  to  be 
void  of  the  ability  to  control  the  distribution  of  the  brucella  in  the  organism 
of  the  infected  mice. 

In  this  test  the  good  protective  properties  of  the  Vi  serums  were  disclosed. 
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A  three-fold  introduction  of  these  serums  (512V  and  513V)  protected  all  the 
mico  in  the  t  ;t  from  infection;  biological  analysis  later  proved  them  com¬ 
pletely  ster-le, 

A  study  of  the  dynamics  of  distribution  of  the  brucella  in  the  organism 
of  mice  infected  with  1000  microbe  cells  of  Br.  mclitensis  and  a  three-fold 
introduction  of  Vi  serum  showed  that  the  serum  localized  the  brucella  in  the 
lymphatic  nodes  and  later  brought  about  its  death.  In  control  animals  there 
developed  a  generalized  infection  (brucella  in  all  the  lymphatic  nodes,  spleen 
and  liver). 

In  another  test  we  compared  the  preventative  properties  of  various  serums. 
Again  the  Vi  serums  proved  better;  brucella  was  found  only  in  the  regional  nodes, 
while  with  other  serums,  the  brucella  was  found  in  all  the  lymphatic  codes  and 
in  the  urine.  Multiple  injections  of  Br.  melitansis  599  were  used  for  infecting. 

Analogical  results  were  obtained  on  guinea  pigs. 


\  CONCLUSIONS 

\  M 

\J..  Specific  Vi  serums  can  be  used  for  extraordinary  prophylactics  and 
possibly  for  therapy  of  brucellosis. 

Vi  serums  during  tests  in  vitro  acted  as  bactericides,  activated  the 
phagocytic  activity  of  the  leukocytes  and  contained  a  full  selection  of  anti¬ 
bodies.  They  proved  to  be  high  preventative  measures  in  animals. 

\ 

3\  Multiple  introductions  of  Vi  serum  contributed  to  the  localization  of 
the  brucella  in  levels  of  the  first  complex  and  caused  the  later  sterilization 
of  the  white  mice  infected. 

There  is  required  a  more  accurate  selection  of  strains  and  a  calcu¬ 
lation  of  tl.^ir  antigenic  structure  and  better  methods  of  preparing  antigens. 
Thus  Vi  serum  may  mean  a  future  prophylactic  and  medicinal  serum.  f 
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’\V-tjx>pMy,  amueuuyio  Vi-ainrareiia,.  -h  BaximuiiHii  iuraMM  Br.  abortus  BA 
(npctMOxyTOunuu  — i  V\V) . 

Itpiiaaoan  Cojibuioe  3Ha»ieHiie  mgtoaxkg  no.iyueHHK  cbibopotxh,  y..< 
•;icm>rra;iH  auTiircuu,  npnroT03.neir.iua  pa3niw:iKMH  .veTo^asNsn:  1)  youTur* 
narpcBaiiueM,  2)  cni:pT03oS  c  anxorojibHbix:  itoacepsaiiTOM,  3)  no-iyncni'.;,:.':  , 

no  npitiiiuuiy  -H3rOTOiwieHHH  Afl-BaxuKH,  4)  odjiyxenHuu  ay-iaxm  xsapua  ;■  t 
5)  JK11B0H."  / 

HMMyinmumo  xpo.nHxoa  mi-j  npoH330.ixn;i  nyrcx:  Tpoexparnoro  siiyy 
TpsincijHoro  ubchchuji  iai  stiix  aitTHrcHOB.  H:rrep3£jioi  Mexxay  KKi>c;cu;:r.y,: 
pacHH.ancb  5  FtpH  KMMyKH3auHH  xoibumh  xyjibTypa&nt  dpyuen.i  np:* 

.ticpSbft  iKfoCXUi}H  BEdiumocb  250  m-b;e.,  npa  -BTcpoH  —  500_  wnn.  a  np.: 
'TpcTLeii  —  2  MnpA^rH-ixpooMUx  x.neTOXy  Hpa  i»'x;yiiH3aunH  ydiiTUMH  aur.i* 

1  .*  TaC.niiu  | 

ArMWTHuaiuiomiue  (6  u  Vi)  utTpu  cusoporoK  kpo.t.ikos,  ;:»Myi::n:tpooamiux 

pauiswitUMi:  a:iti:rci:a>:i:  fipyuma _ ..  ' 
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rcsscara  aosapoBka  6u.r,i  3!iamiTc.ib«o  nuruio  —  500  mjih.,  2  M.ipa.  h  3  M.ipa. 
MKJtpO&lUX  WICTOa'.  I3351THC  XpOBlt  &.lii  no.;iyiI£Jt;tfl  CUBOpOTXH  npOH3BOXHnit 
«;tpc3  14—15  ahciI  noc.’ia  nowcixirc:?.  xirhexuair. 

iKuyncniibie  CHBopoTxu  iaymuui  «a  Hajswaa  b  h::x  O-  it  Vi-arrnKmxiii* 
::oa,  axnisaumo  i»:k  (paromiTapi.'oa  axTiiBUocra  wIchkoiu.tob  xpoci:  3acpo- 
kl:x  KpaiaSM  ji  OaxTopa^icaciocTb.  Z 

Bo  bccx  uBMira.x  a  xaxecTBc  xoiiTpoju:  inpoBOjuwixcb  cooTactcpiWouute 
j'cnuraisna  Jieaefinpfi  auTaopyucyyieBiiofi  cmbcpotkh  ysapo3a  tedp-ui  A'b  5 
Pocroncxoro  iKtcrwma)',  cMhopofXa  ycapoBa-  it  «?0TXBC&pvi*6uie3H0fi  cm* 
uoporxii  (6apaiibcfi)>sXo.nyHeiKiijix  M3  Oacccxoro  HacTurrvje  aaxiuut  h  cm- 
uopOTOK,  a  Tajuxc  cuacpoTivH  3iiopoaoro  Kpojiaxa.  / 

Kax  eiu«o  H3  aainiuhc  raS^.  1,  see  cMBoporAj^/ro^yxenaMe  rtocjie  «m- 
;:yaii33uiw  xpansixoB  «txwb;iilim»  urraMMOM  Btf  mclilcnsis  3G3  u  apy- 
raisi  iUTaxiMSAni  6pyuc-?ui  b  \(-(];opy,e,  maBuoraiio  of  xe-roaa  npnrcTOB.’ie- 
i:;:n  aun:rci;a  cortcpxcunt  a  auc^oM  TJJTpe  U\\  2560)  Toai.xo  0-nnvnrmm:i- 
im.  llpa  j;MMyim3asuiH  ate  xpojiis^oa  aBxfrenoMB,  oCaaiiatsuiixuK  tcm  nnn 
xo.TK'iecTBOM  Vi-aHTi:rei;a,  n  oypdpcrxe  Sbsax  xax  0*.  Tax  it  Vi-ar- 
r.jWTJKiaaH,  npiwtw  Combine  accro  aocs^aHxx  coaep/Ka.eocb  b  cbiaopoTxax. 
nxvf-iainux  nyTCM  HyMycixsaiyip/ Kpo.iito3  xcubo8  xyabTypoS  6pync.i.T. 
II  <!C3»a«tirrcjn»HOii  TXTpe  oiiiijftic.nxeb  z  omoporxax  jkxbothmx,  latMyas- 
:«:poaaiiuux  cncipTOBKoia  x/AZI-ajrrxreiiaMiiXji  •ncjiHOCTbio  otcyTCTBoaaJi t! 
a  cucopoTCax  KpoaaxOB^HMotfyHKaiipoBar-iiibix  ol^e.uiaira,  yfiaTbiMK  Harpe- 
luxcicx.  Hattfioacc  OoparuMis  Vt-arr.’KOTiKiKHaMjrsfiMXH  cbisppoTx:!,  •nary* 
•icmiuc  npu  HMMmxfaunH  hchbothux  SpyacjuiaMiK^  V-tpopMe.  B  chbo- 
jjotxc,  naiyweiHio^nyroM  JamyaHsauiia  xpaiaxoB  nprarewyTomibiM  (aax- 
iwuhum)  array^OM  Bf.  abortus  BA,  ux  6buo  ananx-e.’ibSp  mokmuc. 

KcnanbspaaiHibie  b  xaMecrae  kohtpojimimx  aae  cepiixuHBopoTXH  y^a- 
pooa  coaeaxtanH  b  bhcokom  nrrpe  0-anviKxrKHB«bi  npii  noanb^oTcyTCima 
a  juk  ^^anvuoTUKKKOB.  BapaHbjr  a«mt6pyuejme3Hafl  JteHciCHaHNqbiBopoTKa 
OAUseroro  KHcnrryTa  BaxiutH  h  CHBoporox,  Hapxay  c  O-arr-uoTKiajiaisM, 
coacpxcaju  b  uefiojibuicai  Tjrrpe  (1 : 160)  Vi*arrji:o-mH»HM. 
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e!Kp  BbiceaaoMOCTH  6pyuen;i).  Giafioe  npeBeHTHBHOe  achctbkc  OKa^n.-.-: 
CMBopcTKH,  nojiVMOiiHKe  nyTCM  HMMy?iA3amiH  KpaaHKCS  AJi-Baxin^aM:i 
sax^KHaiM'H,  y6nTHMii  oSjiyMOHHeM.  Giafioe  3£uurrKoe  AeiiCT3Hc  OKa3bJ?.£.-. s 
Taiowa  CbiaopOTKa  KpOAKKa,  HM.«ytH13HpO3aHlI0ro  THnHUHb»y  lUTa«M0V 
Br.  mcWcnsis  363.  06e  cbinopoTxn  pAeccxoro  wicnnyTa  b^uhh  h  cu:/- 
POtox  (c^Boporxa  yBapoaa  h  fiapantk)  b  3tom  onbrre  He  oj&apyxtsum  c.~- 
coChocth  sHAepJXKBaTt  pacnpocrpajiaiiHe  6pyne.ui  b  opniKMaMe  3apa;>:c::- 

B  3tom  owre  oiserjtHBO  Bbinax.'iHCb  xopomue /  jawH-nrue  cBofsrr 
Vi-cuBopOTOK.  TpqexpaTHoe  BBCAeHKfc  arax  chbo;  *tox  (512  V  it  513  V- 
npeAoxpamtao  or  M^axteHHji  Bcex  6i  ibuikx  a  onafrax  fienux  muuicu:  r.;  • 
(SaKTCpKOJIonWCCKCM  HMJieAOBaiKtH,  I  pOHSBCACMfiOM  HepC3  20  AUOH  ncr!- 
3apa>xo:iHH,  oGt:apy>xeKaSqaji!i£n  hx  <  repiuiK^ctb. 

K3yHeinte  awibmhxh  prnipcerpai loaHH/opyuean  b  opraimsMe  mu;::-' 
npst  3apa>xcHKH  hx.  1000  MHKpsjgnbix  i  Br.  melltensis  535  h  Tpocx?^- 

hom  B3eae»xH  Vi-cbiBopoTKH  noxAsagi ^4ra  £S3opa«nMt-i  icccCg; . iiiti'i'” 

xaAH3atutH  OpyueJiH  a  "p^’T^FaM^*yyo,Two/>wv  yaaos  h  nocjieayioiuefi 
ntCenH.  V  XuitJseffl^Tgr^BOBHbiyB^feTo  jkc  Bpe>tH  CecnpensTmeiuio  pa  • 
— aftiidiiUib^mtepaAH303a!tHaH  s^cxuha.  (6pyiie:uiu  cCHapyx<HBa.i::c!»Y- 
Bcex  AKM^aiwtecKHx  y3Aax,  c6ae3KiHe  st  ^exeim). 

B  ApyroM  onure  mu  cpa&rH.in  npeBeimnsnue  CBoScroa  paxix*;nKx  r:> 
BopoTox.  HccjicAOsaiiKe  ira  20-h  A«/b  nc-c-ie  SepaixcHan  Br.  meliicnsis ' 
Mumeii,  nonyHaBinxx ^lyTpiDMbane'aio  (MHoroxpaTito)  cUBOporxn  V  V. 
noxa3ajio,  hto,  xa^x  bo  bccx  npeAMAymxx  ons^rax,  ny*::uc:1  oxaaam 
Vi-cbtBopoTxa,  n pa  BBeaestHH  koto aofi  fipyucnjiu  6anx  oSKapyxtcnu  to.b  - 
b  peniOHapao>Ky3Ae,  torAa  xax  y/-Muniefi,  nonyMasiAXx  W-cusopoTxy, 

.  UCAAU  o5iip?jy>KHBaAHCb  BO  BCCX  I AHM4>2THHCCXHX  ySAHtC  H  3  MCMC. 

B  opGTax  Ha  Mopcxxx  CBxupx  6uak  nonyxcHu  a;\nonomuc  pc3>'.v 
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